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A METHOD AND AN APPARATUS FOR THAWING FROZEN MEAT 



The problem to be solved by the invention is to thaw frozen meat from a 
temperature which will frequently be in the range from -15 to -24 °C. The 
5 meat is frozen in blocks and will in most cases be smaller pieces of meat 
which have frozen into a larger block. It is therefore difficult to thaw all the 
pieces at the same rate. 

EP Patent Application No. 0 574 327 A1 discloses an apparatus for the 
10 thawing of meat in a horizontally rotating container. One or more frozen 
blocks of meat are placed in a hermetically sealed container, which is ro- 
tated about a horizontal shaft. To accelerate the thawing process, the con- 
tainer and/or a mixer means in the form of carriers may be provided with a 
cavity in which hot liquid may circulate. During thawing, salt or brine may be 
15 added to the container to accelerate the thawing and start salting of the 
meat. Vacuum may moreover be applied to the container, which also con- 
tributes to reducing the thawing time of the meat blocks. 

Although, in this known apparatus, steps have been taken to reduce the 
20 thawing time for frozen meat blocks, it is important that the thawing takes 
place at the same rate as far as possible for all the individual pieces which 
constitute a meat block. 

This problem may be solved by using the method according to the inven- 
25 tion, which, through the use of an initial separation process prior to the 
placing of the meat block in the rotating container, causes the meat block to 
be separated more rapidly into individual pieces, thereby reducing the total 
thawing time considerably. 

30 This separation process takes place in that pressure is applied to a meat 
block prior to the placing thereof in a rotating container. This pressure may 
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be supplied from two cooperating pistons or a piston which presses the 
meat block against a form of dolly or stop. This pressure is applied over 
opposed sides of the meat block and may be applied over one, two or three 
pairs of opposed sides, respectively. 

This pressure initiates a thawing process between the individual pieces of 
meat of which a meat block is composed. For one thing, the thawing proc- 
ess is initiated by the applied pressure, for another, mutual separation of 
the individual pieces of meat is initiated, but care should be taken not to 
subject the individual pieces of meat to too great mutual displacements 
since this involves the risk that the meat fibres are torn off from the pieces 
of meat. 

In a special embodiment, the piston may be configured such that the pres- 
sure may be applied over one of the diagonals of the meat block. 

When a meat block is to be thawed, it frequently comes from an area where 
the temperature ranges between about -15 and -24 °C. The block or 
blocks of meat may then be placed in a form of equalization room where 
the temperature is preferably kept such that the temperature of the block or 
blocks is around -10 °C, thereby achieving a form of warming of the meat. 
The meat is then taken out of the package. Here, the cardboard package 
constituting the outer package for the meat block is removed first. The meat 
block is additionally packaged in plastics. This plastics package may either 
be removed before applying pressure to the meat block, or after the meat 
block has been subjected to pressure. The plastics may optionally be cut 
before applying pressure, following which the plastics is removed after the 
meat block has been subjected to pressure. Removal of cardboard and/or 
plastics may take place manually or by machine. 

At a point in the process, the meat block is passed through a metal detector 
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to ensure that no pieces of metal or the like are included in the thawing 
process, as pieces of metal might be able to penetrate into pieces of meat. 
The metal detector may be arranged randomly in the process, but prefer- 
ably at a time in the process as early as possible. 

5 

When the meat block is subsequently placed in the rotating container by 
generally known transport means, the block will be separated more rapidly 
into smaller individual pieces, and thereby the individual pieces will be 
thawed more rapidly. This ensures that the individual pieces are separated 
1 0 more rapidly from the block, and are thereby affected by the thawing means 
present in the container at an earlier time in the process, thus releasing the 
greatest possible surface on the individual pieces of meat. 

When the block or blocks of meat are placed in the rotating container, and 
15 the block or blocks are about to be separated into the smaller pieces of 
meat, of which a block consists, after preceding treatment by pressure, the 
rotating container may change the inclination of its axis of rotation relative 
to the horizontal in a predetermined manner. This results in a movement of 
the individual pieces of meat in a longitudinal direction in the container, 
20 which also contributes to reducing the thawing time, as a more uniform dis- 
tribution of the heat impact is achieved. 

To reduce the thawing time additionally, steam may be introduced into the 
container during its rotation. The steam is supplied to the container in a 
25 controlled amount and preferably at a reduced steam pressure, e.g. in a 
range from 0.2 bar to 0.9 bar and with controlled intervals. It is also impor- 
tant that the steam is not fed directly to the meat, as the surface tempera- 
ture of the meat may not become too high, and no form of colour change 
may occur. 

30 

Brine may moreover be added during the process, as needed. Flavouring 
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agents may be added to the brine, as needed. In the last steps of the proc- 
ess, the container may be subjected to cooling, likewise to prevent the sur- 
face temperature of the meat from getting too high. 

Since one of the important factors in the thawing of meat is to minimize the 
proliferation/development of bacteria, it is important that the temperature 
does not become too high, and that the time is kept as short as possible, 
since development of bacteria, if any, will take place exponentially. 

The thawing process itself may be performed in a variety of process steps 
and may be controlled on a variety of parameters to achieve a more uni- 
form heat distribution during thawing. These parameters may be regula- 
tion/control of the speed of rotation and/or direction of rotation of the con- 
tainer, regulation/control of the negative pressure/vacuum of the container, 
regulation/control of the supply of energy to the container, including par- 
ticularly the injection of steam, regulation/control of the degree of inclination 
of the container, and regulation/control of the metering of brine to the con- 
tainer. 

The method of the invention provides a plurality of advantages, which may 
be expressed inter alia by a considerable reduction of the thawing time 
(process), increased certainty of detecting metal possibly present in the 
meat, possibility of optimum visual monitoring with respect to plastics pos- 
sibly present in the meat, reduction of protein loss and of bacterial contami- 
nation by virtue of the improved temporal course, and because the process 
proceeds in a closed process, and finally this process involves less manual 
handling. 

Reference is made below to the drawing, in which 

fig. 1 shows a rotating container for use in the method, 
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fig. 2 shows a pressing device for use in the method, 

fig. 3 shows the rotating container seen in section, and 

5 fig. 4 shows a further embodiment of a pressing device. 

Preferred embodiments of the method according to the invention as well as 
preferred embodiments of an apparatus for performing the method accord- 
ing to the invention will now be described. 

When a plurality of meat blocks 1 consisting of several smaller pieces of 
meat 2 are to be thawed, the meat block is placed at a location where a 
force F is applied to the meat block 1 by means of one or more pistons 3, 4, 
5, 6, which cooperate with one or more stops, or one or more cooperating 
pairs of pistons 3, 4, 5, 6. A thawing process is hereby initiated by the ap- 
plied pressure, which may be calculated from the necessary force per pis- 
ton area. It is important that the travel of a piston or the total travel of a pair 
of pistons is not too great, as this may cause the individual pieces of meat 2 
to be subjected to mutual displacements which are so great that meat fibres 
are torn off the pieces of meat 2. 

The meat blocks 1 are usually packaged in plastics as well as in an outer 
package normally formed by cardboard. The most important thing, how- 
ever, is that the outer package is removed before the meat block is treated 
according to the invention. The inner package in the form of plastics, to 
which vacuum or a form of bacteria impeding gas has optionally be applied, 
may optionally be cut before the meat block 1 is subjected to pressure. 
When the meat block 1 has been subjected to pressure, the inner package 
is removed completely. Removal of cardboard and/or plastics may take 
place manually as well as by machine. 
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At a time as earfy as possible in the thawing process, preferably immedi- 
ately after the removal of the package, the meat block is moved through or 
past a metal detector, so that any present pieces of metal are detected be- 
fore the individual pieces of meat 2 are softened, whereby a piece of metal 
5 might more easily penetrate into the meat. 

The meat block 1 is then placed in a rotating container 7 by generally 
known transport means. The container 7 is preferably formed with a jacket 
8 as the central part. A plurality of carriers 9 are arranged internally in the 
10 jacket, said carriers 9 constituting a form of massage blades for affecting 
the pieces of meat 2 so as to separate them from the meat block 1 and so 
as to cause the individual pieces of meat 2 to thaw. 

Since, already at this time, the meat block has been subjected to the initial 
15 separation process, the meat block 1 will more rapidly be separated into the 
smaller individual pieces 2, and the individual pieces 2 will thereby be 
thawed more rapidly in the container, as the individual pieces 2 are affected 
by the thawing means 9 present in the container 8 at an earlier time in the 
process than before, thereby making the greatest possible surface available 
20 on the individual pieces of meat. 

The container 7 may be regulated on the basis of a plurality of parameters 
to give the optimum thawing for a specific type of meat which is to be 
thawed. 

25 

The apparatus itself, which is used for applying the necessary pressure F to 
the meat block 1 , comprises a number of pistons 3, 4, 5, 6 which may vary 
in number from one to a plurality corresponding to the sides or corners of 
meat block 1. In an embodiment with just one piston 3, 4, 5, 6, the piston 3, 
30 4, 5, 6 presses the meat block 1 against a stop or a firm face so as to cre- 
ate a form of compression of the meat block. In another embodiment, the 



J 



WO 2004/066742 



7 



PCTVDK2004/000060 



pressing device may be provided by means of a pair of opposed pistons 3, 
4, 5, 6 which are moved toward each other. Further embodiments comprise 
configurations with two or even three pairs of pistons 3, 4, 5, 6 cooperating 
in pairs. These pistons preferably have a plane surface, but may also be 
5 provided with an irregular surface so that increased displacement of the 
individual pieces of meat is achieved. 

In another embodiment, one or more pistons 3, 4, 5, 6 apply a pressure to 
the meat block over diagonal comers, said pistons being arranged to grip a 
10 corner. 

In a combination of the above-mentioned configurations of the pistons, a 
further embodiment may be advantageous, viz. using mainly the essentially 
plane pistons which are provided with some outwardly inclined elevations at 
15 their corners, so that when the pistons are pressed against the meat block 
1 , some resultant forces will occur which are directed toward the centre of 
the meat block, which results in a displacement of the individual pieces of 
meat in more than one direction. 



